We estimated the long-term average slip rate on the plate interface across the Nankai subduction In southwest Japan, the Philippine Sea (PHS) plate subducts beneath the Eurasian plate. Great 40 earthquakes occur with a 100-150 year recurrence interval at the Nankai trough (e.g. Ando, 1975).
Introduction
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of SSEs observed by either tiltmeter or GNSS to fit the trend of the average seismic moment.
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We estimated the seismic moment of the slip on the plate interface from DLF tremors 116 following the empirical procedure proposed by Hiramatsu et al. (2008) . First, we calculated the root-117 mean-square (RMS) amplitude of the vertical component for ground displacement by application of a 118 band-pass filter of 2-10 Hz, integrating velocity waveform by time, and a moving average with a 119 time window of 6 s. We define a DLF tremor event as follows: (1) the start time of a tremor is the 120 time at which the RMS amplitude becomes larger than the noise level; (2) the end time of a tremor is 121 the time at which the RMS amplitude becomes smaller than the noise level; (3) the duration is > 1 122 min; and (4) the maximum RMS amplitude is greater than twice the noise level. Next, we convert the 123 observed amplitudes to reduced displacements ( #$ ), which are the RMS amplitudes corrected for 124 geometrical spreading and inelastic attenuation, although previous works applied correction for 125 geometrical spreading only. We calculated #$ as #$ = • • ( / moment of an episode of the DLF tremors excited by a corresponding short-term SSE.
134
We used short-term SSEs observed geodetically. Then we estimated the conversion factor 135 from the apparent moment of DLF tremors to the seismic moment of SSEs in each region. After
136
obtaining the conversion factor, we can estimate the seismic moment of the SSE from multiplication 137 of the conversion factor by the apparent moment of DLF tremors, even if the event is not detected 138 geodetically (Hiramatsu et al., 2008; Hirose et al., 2010b; Ishida et al., 2013) . Figure 2 western Shikoku. For this study, we combined several episodes that are subdivided to express the 144 migration of the slip area in the SSE catalog of NIED.
145
We estimated the conversion factor using the non-parametric bootstrap method. The size of ± and in parentheses respectively represent the standard error and the 95% confidence range (Table   153 2).
154
In earlier studies, the conversion factor of the Kii Peninsula was estimated using SSEs 155 detected in the northern area (Ishida et al., 2013) . That of the Shikoku region was estimated using
156
SSEs detected in the western area (Hirose et al., 2010b) 
188
To estimate the slip rate ̇ at the ETS zone from the moment release rate ̇Q , we used the and is the rigidity (Hiramatsu et al., 2008) . We approximate that the fault area is equal to the 191 active area of DLF tremors as follows. We set 3 km × 3 km blocks on the plate interface and estimate a reliable conversion factor and a slip rate in this region.
263
In the manner described above, we can estimate the conversion factors in the central and average slip rates in the regions. We emphasize the variation in the conversion factor of each SSE,
277
which is the ratio of the seismic moment of an SSE to the apparent moment of a coincident episode 278 of DLF tremors. First, we estimate the average value of the conversion factor over southwest Japan, 279 using all the SSEs analyzed in this study, to be 4.0 ± 0.2 × 10 2F N/ m s ⁄ by least squares fitting.
280
Next, we normalize a conversion factor for an individual SSE by the average one. Fig. 6 portrays a 281 spatial distribution of the normalized conversion factors for SSEs in southwest Japan.
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The DLF tremors sometimes migrate with a velocity of approx. 10 km/day (e.g. Obara, Furthermore, we examine the effect of a heterogeneous Q structure on the spatial variation of the 299 excitation efficiency by combining the results of the reference and a higher or lower, Q value. Figure   300 7 presents the variation in excitation efficiency for cases of a higher Q only in the northern Kii region
301
(upper panels in Fig. 7 ) and only in the central and western Shikoku regions (lower panels in Fig. 7 ).
302
The results show that the spatial variation in the excitation efficiency is not altered Nankai subduction zone, southwest Japan, inferred from three-dimensional crustal velocity fields.
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